Activation of intragraft endothelial and mononuclear cells during discordant xenograft rejection.
Most studies of discordant xenograft rejection have focused on the roles of recipient xenoreactive antibody and complement as mediators of hyperacute rejection; there are essentially no data from in vivo studies as to the contribution of endothelial cell responses to the pathobiology of xenograft rejection. We hypothesized that the mechanism by which xenoreactive natural antibodies and complement of the recipient are involved in rejection of a discordant, immediately vascularized xenograft involves donor organ endothelial cell activation, with the consequences of such activation contributing significantly to the rejection process. We performed a kinetic analysis of rejection of guinea pig hearts by untreated Lewis rats or recipients depleted of complement activity that underwent delayed xenograft rejection. We report that in both hyperacute rejection and delayed xenograft rejection there is widespread evidence of endothelial cell activation, including expression of P-selectin and E-selectin, upregulation of tissue factor, and downregulation of thrombomodulin and antithrombin III expression. Many of these changes occur very early posttransplantation in grafts that are not completely rejected until approximately 3 days. In delayed xenograft rejection, an intense cellular infiltrate is seen that results from progressive accumulation of activated macrophages and natural killer cells. T cell receptor alpha/beta+T cells are present only at relatively low levels. This cellular infiltrate is associated with dense expression of pro-inflammatory cytokines, including interferon gamma, interleukin 1, and tumor necrosis factor-alpha. We conclude that both endothelial cell activation and infiltration by activated macrophages and natural killer cells may play an important role in xenograft rejection. These newly described features of the xenogeneic rejection response may require targeting by future therapeutic regimens aimed at prolonging xenograft survival.